I ntroduction Low momentum kaon beam lines at present accelerator facilities are as short as possible in order to provide an acceptable flux of kaons at an experimental location. Design studies are now underway for accelerators that would provide primary proton beam currents 100 to 1000 times greater than those provided by present accelerators1 ' 2. At such a facility, the total number of events per second in an experiment way well exceed the capabilities of the data collection and analysis systems. It then becomes imperative to reduce the number of events caused by contaminant particles. There is considerable scope for improvement in beam purity: contaminant particle to kaon ratios as large as 50:1 have been reported '.
In Table 1 we present some relative cross sections and some contamination ratios at the production target. These contamination ratios are enhanced by the different decay rates for the particles traveling down a channel. In Table 2 we present the ratio of the surviving fraction of pions to the surviving fraction of kaons as a function of the particle energy and the distance from the production target. In the absence of mass selection, the if-/K-ratio at the end of a channel of practical length is X 2000. This presents a stringent criterion for the quality of a channel: for a jr /K ratio of 1:1, the channel must transmit only < 0. 2% of the pions which originally overlapped the accepted kaon phase space. Table 4 ; the basic geometry is illustrated in Fig. 1 . The incoming rays lie in a zx plane while the material boundary lies in a yz plane. The rays that exit the material through this boundary (that are "reflected") make an angle f with respect to the zx plane. Calculations have been performed for 0.5 GeV/c charged pions. The program keeps track of the longitudinal bin in which the first and last scattering events occur; the latter defines the point of exit of the ray from the material.
0018-9499/83/0800-2827$01.00© 1983 IEEE Table 4 it can be seen that for 10 mrad angle of incidence, X 50% of the rays are reflected back; even for 50 mrad angle of incidence a substantial number (% 10%) are reflected back. The nuclear scattered rays emerge fairly uniformly along the length considered; the multiple scattered rays emerge near the point of incidence for small angles of incidence and fairly uniformly along the length considered for larger angles of incidence. The change in the direction of the emergent rays in the plane of incidence is about twice the change in direction normal to the plane of incidence. The momentum loss for reflected rays is % 5% to X 10%. For rays initially in a horizontal plane, the large phase space acceptance in this plane will result in some of these rays being accepted by the downstream system. The scattering in the vertical direction for these rays will result in a halo being formed about the vertical beam spot at the mass slit. Referring back to the comment that a number of pions equivalent to 'X 0.2% of the pions coming directly from the target will result in a fr /K ratio X 1:1 at the end of a channel, we see that trajectories just adjacent to the accepted phase space and trajectories with an initial-higher momentum whose momentum loss brings them down into the system momentum acceptance band can easily provide the required number of pions to produce the observed levels of contamination. It is clear that the system phase space acceptance must be defined by slits and collimators and not by the vacuum chamber inside a focussing element.
A Proposed High Purity 0.55 GeVIc Kaon Beam Line
The features of this design are slits located to define the phase space acceptance and a separator section that has an object-image relationship between two achromatic stigmatic foci. Design calculations were performed using TRANSPORT14. The channel consists of three parts (see Fig. 2) 
